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Abstract  
The paper presents a method for establishing a qualitative expression of the dependency of acquiring new knowledge by students 
having different levels of memory development and the number of repeated and applied exercises. Thus, we have tried to express 
the form, the conditions and the objective connections that occur between teaching outcomes and two influence factors: the 
memory and the number of applied exercises. The parameters of the model and their dependencies are not random (p<0.01). The 
influence of memory efficiency is significant (p<0.01). 
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1. Introduction 
Formulating a pedagogical rule means to develop a symbolical isomorphic model to certain links and invariants 
that objectively manifests under certain conditions, between certain phenomena or between certain factors of 
educational process. 
Specifying the type of conditions in which these phenomena take place, is to quantify the conditions and the rule 
form of action by the isomorphic correlated values, achieving at the same time a structural characterization by 
formal operations systems (Landa, L.N. - 1995). 
A pedagogical rule can be generalized when it includes the isomorphic model of existing dependencies between 
classes of phenomena of the educational process. 
The researches in pedagogy face complex phenomena which randomly modify under the influence of random 
factors. 
One of the most important tasks in teaching process is to objectively express the connections between the 
properties of psychological and pedagogical processes using quantitative mathematical models (Schacht, S. P. - 
1990, Raudenbush, S. W. - 1988) aiming to ensure an accurate representation of properties and laws governing the 
real educational process (Moore, D. S. -1997, Kamen, M.  2006). 
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2. Scope 
This study aims to establish a qualitative expression of the dependency of acquiring new knowledge by students 
having different levels of memory development and the number of repeated and applied exercises (Brau, H. I. -2005, 
Kolen, M. J. and Brennan, R. L. - 1995). Thus, we have tried to express the form, the conditions and the objective 
connections that occur between teaching outcomes and two influence factors: a subjective one  the memory and an 
objective one  the number of applied exercises. 
In order to asses the characteristics of the pedagogical rule (Ballou, D., Sanders, W., and Wright, P.  2004, 
McCall, M. S., Kingsbury, G. G., and Olson, A. - 2004), several experiments have been conducted, following a 
factorial scheme for emphasizing the influences of combining and changing factors. 
3. Methods, results and intepretation 
For this study we have used the pedagogical experiment approach. Three groups of students with different levels 
of memory development (x) have been subjected to tests with various ways of combining the influence factors. The 
variable x designates the memory productivity coefficient, which represents the average amount of data that students 
had memorized after hearing the information for the first time. The memory productivity coefficient is the ratio 
between the reproduced knowledge and the transmitted one. 
Thus, the students in the first group are considered to have poor memory (x1=0,1), those in the second group a 
good memory (x2=0,5) and those in the third group a very good memory (x3=0,7).  
For each group the same experimental lecture was considered, regarding the cam follower laws of motion. The 
first test was conducted there with the exposure, the students were asked to reproduce the equations of the kinematic 
laws of motion. They have received grades according to their ability of rendering, hence their memory. The same 
lecture has been repeated four times and after each repetition students have been noted, depending on their ability to 
render acquired information. The grades are from 1 to 5 and for each lecture repetition we have determined the 
frequency of occurrence. The results are shown in table 1. 
 
Table 1. The frequency of grades occurrence 
 
Memory productivity  
coefficient 
x1=0,1 x2=0,5 x3=0,7 
Grades 
1 33 19 17 5 3 3 1 2 0 0 2 0 0 0 0 
2 15 20 19 18 12 13 8 4 2 0 4 3 0 0 0 
3 2 0 13 19 20 19 18 13 8 3 13 7 3 0 0 
4 0 1 1 7 12 12 17 20 20 15 20 20 16 3 1 
5 0 0 0 1 3 3 6 11 20 31 11 20 31 47 49 
The experimental results are not useful in that form for estimating the assignable law (Raudenbush, S. W. - 
1988), because there are other factors that influence the  
 
Table 2. The average of grades for all experimental groups 
 
x y z 
0 1 2 3 4 
0.1 1.38 1.86 1.96 2.62 3.00 2.16 
0.5 2.98 3.38 3.68 4.16 4.56 3.75 
0.7 3.68 4.14 4.56 4.94 4.98 4.46 
z 2.68 3.12 3.40 3.90 4.18 3.46 
The qualitative mathematical model to be developed express the link between the studied factors. In order to 
determine the random fluctuation from the average of the individual results after the calculus of the weighted 
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ed the values of the variance 
(table 3) revealing the development of the studied pedagogical phenomena depending on x and y factors. 
 Table 3. The variance of grades for all experimental groups 
 
x y z 
0 1 2 3 4 
0.1 0.3156 0.4065 0.6784 0.8356 0.9600 0.3312 
0.5 1.0984 0.9156 1.0576 0.6944 0.3664 0.3118 
0.7 1.0576 0.7604 0.3664 0.0561 0.0196 0.2443 
z 0.9266 0.8985 1.1657 0.9292 0.7256 
0.2879 
0.6433 
Choosing the qualitative mathematical model is not a formal technique. It requires a profound analysis of 
minimum two aspects: a) empirical analysis of data and b) theoretical analysis of studied phenomena (Rossman, A. - 
1996, Schacht, S. P. - 1990). 
Thus, tracing the deviation of means from the previous values, we conclude that for the third experimental group, 
while the number of repetition rises by one, the average growth is almost constant (0.42). In this case a linear 
mathematical model (1) can be used, as follows: 
y=a+bx  (1) 
For the first experimental group, the deviations from average are irregular (0.48; 0.1; 0.66; 0.38) and this imposes 
a parabolic mathematical model (2): 
y=a+bx+cx2  (2) 
A correct selection of the functional model to be used must consider the features of the analyzed dependency, that 
the model describes very accurate the experimental results. 
After a correlative analysis, the model that describes the link between the grades and the efficiency 
(productivity), we conclude that the simplest mathematical model that might render the experimental data is the 
linear one, which coefficients are determined using the least square method (3): 
z=1.30+3.18x  (3) 
In order to establish if the mathematical model is close to experimental data, we have determined the deviations 
of experimental data from theoretical ones (fig. 1.).
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 1. Deviation between theoretical data experimental data for linear model 
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We can find similar linear equation for the mathematical model describing the pedagogical phenomena after the 
first repetition (4), the second, the third and the forth repetition. 
z1=1.67+3.14x  (4) 
A better precision might be acquired if instead o linear equation, we use parabolic models (2), which coefficients 
are also determined using least squares method. For this case, the deviations are smaller (fig.2), meaning that the 
parabolic model is more accurate. Equation (5) denotes a parabolic model 
considering the productivity of memory.  
y=1.12+4.75x-1.97x2  (5) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Deviation between theoretical data experimental data for parabolic model 
 
The proposed models are suitable when the influence of secondary factors is neglected or when the interference 
factors are varying independently from the studied parameter (Cobb, G.W. and Moore, D.S. - 1997). The correlation 
coefficient describes the determined link between the variations of x and y, i.e. the density of that link. A statistical 
characterization of the experimental data provides the fundamental peculiarity of the rule that links the studied 
phenomena: the character of the link, the form and the density. The coefficient of correlation between the 
productivity of memory and the number of repetition is zero, meaning that they are independent from one another 
(Stockburger, D. - 1996, Cobb, G.W. and Moore, D.S. - 1997). 
The correlation coefficients between the grades and the number of repetition and between the grades and the 
productivity of their memory are shown in table 4. 
 
Table 4. The correlation coefficients 
 
Productivity of memory x1=0.1 x2=0.5 x3=0.7 
rxy 0.56 0.53 0.58 
1,58
3
3,48
1,38
2,98
3,68
0,2
0,02
-0,2
-0,5
0
0,5
1
1,5
2
2,5
3
3,5
4
x1 x2 x3
Theoretical mean
Experimental mean
Deviation
1610   Elena Mereuta and Claudiu Mereuta /  Procedia - Social and Behavioral Sciences  84 ( 2013 )  1606 – 1610 
Number of repetitions (y) 0 1 2 3 4 
rzx 0.61 0.73 0.62 0.80 0.78 
Analyzing the data from table 4 proves that the productivity of memory exerts a significant influence (~0.7) on 
the absolute results of each repetition. The correlation coefficient rzx =0.61 reveals the fact that the 61% of training 
results were determined 
78%.  
 productivity of memory and the number of repetitions. The two variables 
linear equation (6) was designated to model the pedagogical phenomena. 
z=a+bx+cy  (6) 
The coefficients are determined using the least square method, and the mathematical model that links the 
 
z=1.23+3.14x+0.44y  (7) 
In order to assess the validity of the proposed model we have to determine the statistical significance of the 
following issue: the variations of the studied pedagogical phenomena, reflected in the model are determined only by 
to 99% (p<0,01). The hypothesis is confirmed, meaning that the number of repetitions is significantly influencing 
 
4. Conclusions 
The pedagogical experiment has revealed that the correlation coefficients of the relative results of learning and 
the number of exercises are similar (r1=0,56; r2=0,53; r3=0,58). Also, they have shown that the level of memory 
efficiency is significantly influencing (71%) the absolute results of each exercise. 
The learning outcomes have been influenced also by the quality of memory (61%). We have noticed that after the 
first exercise the role of memory increases to 79%.  
We have been able to express the linear equation that describes the dependency of acquiring knowledge to 
memory efficiency and the number of carried out exercises. Thus, we have shown that the parameters of the model 
and their dependencies are not random (p<0.01). All the differences between groups are not related to the random 
variability of grades. The influence of memory efficiency is significant (p<0.01). 
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